Abstract. We present VLT spectroscopic observations with different spectral resolutions and different slit orientations of the two metal-deficient blue compact dwarf (BCD) galaxies Tol 1214-277 and Tol 65. The oxygen abundances in the brightest H ii regions of Tol 1214-277 and Tol 65 are found to be 12 + log O/H = 7.55 ± 0.01 and 7.54 ± 0.01, or Z⊙/24
Introduction
Detailed spectroscopic studies of extremely metal-poor local blue compact dwarf (BCD) galaxies based on observations with large telescopes are useful to derive accurately their element abundances and shed light on the properties and origin of these galaxies. BCDs may be considered local counterparts to high-redshift nearly primordial starforming galaxies because of their low metallicity and active star formation. Spectroscopic studies of other galaxies in the field of BCDs are aimed at searching for companion galaxies. Such a companion galaxy has been found, e.g. for the second most metal-deficient BCD known, SBS 0335-052, at a projected distance of ∼ 22 kpc (Pustilnik et Send offprint requests to: izotov@mao.kiev.ua ⋆ Based on observations obtained at the European Southern Observatory, Paranal, Chile (ESO Programs 63.P-0003 and 65.N-0642) ⋆⋆ 12+log(O/H)⊙ = 8.92 (Anders & Grevesse 1989 Lipovetsky et al. 1999) . The gravitational interaction between the galaxies in such pairs has been suggested as a triggering mechanism of star formation in BCDs (Pustilnik et al. 2001; Noeske et al. 2001 ).
We focus here on two BCDs, Tol 1214-277 ≡ Tol 21 and Tol 65 ≡ Tol 1223-359 ≡ ESO 380 -G027. Using deep VLT imaging of these BCDs, Fricke et al. (2001) and Papaderos et al. (1999) have studied their morphological properties. In Tol 1214-277, a very bright and compact star-forming region (region 1 in the inset of Fig. 1 , left panel) at the north-eastern edge of the galaxy is embedded in a relatively blue extended low-surface-brightness (LSB) component with some other fainter star-forming regions . As for Tol 65, Papaderos et al. (1999) have found several regions of star formation in the northern part (see inset in Fig. 1 , right panel), also embedded in a relatively blue LSB component. The distances to Tol 1214-277 and Tol 65 are respectively 103.9 Mpc and 36.0 Mpc, using the observed radial velocities of 7795 km s −1 and 2698 km s −1 and assuming a Hubble constant H 0 = 75 km s −1 Mpc −1 (Thuan & Izotov 1997 ). The presence of massive stars in these BCDs is indicated by strong nebular lines (Izotov et al. 2001a ) and, in the case of Tol 1214-277, by a UV stellar N v λ1240 line with a P Cygni profile (Thuan & Izotov 1997 ).
The very low metallicity of Tol 1214-277 and Tol 65 has been established by earlier spectroscopic work (Kunth & Sargent 1983; Campbell, Terlevich & Melnick 1986; Pagel et al. 1992; Masegosa, Moles & Campos-Aguilar 1994) . Recently, Fricke et al. (2001) and Izotov et al. (2001a) using VLT and Keck spectroscopic observations have derived the oxygen abundance 12 + log O/H = 7.52 and 7.54 in Tol 1214-277, and Izotov et al. (2001a) have found 12 + log O/H = 7.54 in Tol 65. Hence these two galaxies are the most metal-deficient BCDs known in the Southern hemisphere, after SBS 0335-052 with 12 + log O/H = 7.30 (Izotov et al. 1997b ). We present here new VLT spectroscopic observations of these two BCDs to pursue two problems. The first one concerns the N/O abundance ratio. Pagel et al. (1992) have measured the nitrogen-to-oxygen abundance ratio in Tol 65 to be log N/O = -1.81 ± 0.15, significantly lower than the mean value log N/O ≈ -1.60 ± 0.02 obtained by Thuan et al. (1995) and for low-metallicity BCDs with 12 + log O/H < ∼ 7.6. On the other hand, the N/O abundance ratio in Tol 1214-277 is similar to that of other BCDs. Recently, Izotov et al. (2001a) using lowresolution Keck spectra of Tol 1214-277 and Tol 65 have found log N/O = -1.64 for both galaxies, more in line with other low-metallicity BCDs. To understand the origin of nitrogen in a low-metallicity environment (e.g., Meynet & Maeder 2002) , it is important to check these results with new high-quality spectroscopic data with better spectral resolution.
The second problem concerns the nature of the hard radiation field in low-metallicity BCDs. Tol 1214-277 shows the strongest He ii λ4686 emission among all known star-forming emission-line galaxies. This suggests that the radiation field in the BCD is very hard, with a significant amount of the ionizing photons at λ < 228Å, equivalent to a photon energy > 4 Ryd. Fricke et al. (2001) have discovered the high-ionization [Fe v] λ4227 emission line in the spectra of Tol 1214-277 and SBS 0335-052, further supporting the presence of hard radiation in the star-forming regions of low-metallicity BCDs. They have proposed that the main source of radiation at λ < 228Å are fast shocks. Later Izotov, Chaffee & Schaerer (2001b) In the following, we investigate the spectral properties of Tol 1214-277 and Tol 65 with new deep VLT data. In Sect. 2 we describe the data, and in Sect. 3 we discuss the chemical abundances. High-ionization emission lines and the origin of hard radiation in Tol 1214-277 are discussed in Sect. 4. The properties of the emission-line galaxies in the fields of Tol 1214-277 and Tol 65 are discussed in Sect. 5. We summarize our results in Sect. 6.
Observations and data reduction
Spectroscopic data for Tol 1214-277 and Tol 65 with different position angles (P.A.) were taken with VLT/FORS 1 in service mode during two observing periods, on 15 -18 May, 1999 and 25 -30 June, 2000 (Table 1 ). The positions of the slits are shown in Fig. 1 . Low-resolution spectra were obtained with the G300V grism and the GG 375 second-order blocking filter. This yields a spatial resolution along the slit of 0.
′′ 2 pixel −1 , a scale perpendicular to the slit of ∼ 2.6Å pixel −1 , a spectral coverage of 3600 -7400Å, and a spectral resolution of ∼ 10Å (FWHM). High-resolution spectra have been obtained separately for the blue and red parts with the grisms G600B and G600R respectively, giving a spatial resolution along the slit of 0.
′′ 2 pixel −1 , a scale perpendicular to the slit of ∼ 1.2Å pixel −1 , and a spectral resolution of ∼ 5Å (FWHM). The spectra in the red parts were obtained with a GG 435 second-order blocking filter. The spectral coverage was 3600 -5400Å in the blue and 5300 -7400Å in the red. A 1 ′′ × 400 ′′ slit was used for all observations. The airmass during the observations varied from 1.1 to 1.7. The positions of the slits were chosen to go through all brightest H ii regions in both BCDs and some suspected emission-line galaxies in the fields of Tol 1214-277 and Tol 65 (Fig. 1,  Table 1 ). With the total exposure times shown in Table 1 , the spectra have a signal-to-noise ratio S/N > ∼ 50 in the continuum of the brightest parts of the BCDs. They were broken up into two subexposures, to allow for cosmic-ray removal. A spectrum of a He-Ne-Ar comparison lamp was obtained for wavelength calibration.
Data reduction was carried out using the IRAF 1 software package. This included bias subtraction, cosmic-ray removal, flat-field correction, wavelength calibration and night-sky emission subtraction. Spectrophotometric stan-1 IRAF: the Image Reduction and Analysis Facility is distributed by the National Optical Astronomy Observatory. dard stars were observed during the same nights with 2 ′′ wide slits. However, because of hardware problems of the spectrograph those spectra were shifted by ∼ 300 pixels along the dispersion axis compared to object spectra, and were therefore unusable. The flux calibration was done using calibrated spectra of Tol 1214-277 and Tol 65 obtained previously by Izotov et al. (2001a) with the Keck telescope. For this, we removed the emission lines and obtained the continuum distributions for both the fluxcalibrated Keck and uncalibrated VLT spectra. The transformation curve to flux-calibrate the VLT spectra is then obtained by dividing one continuum by the other.
Chemical abundances
We derive the element abundances in the brightest H ii regions of Tol 1214-277 and Tol 65 using all available data obtained during the two periods of observations. The seeing during the observations varied over a wide range, from 0.
′′ 34 to 1. ′′ 61 (FWHM). We were able to extract one-dimensional spectra of all four regions from the low- ′′ 34 FWHM). However, the seeing during the high-resolution spectroscopic observations of Tol 65 on 30 June, 2000 (slit #6) was not as good (1.
′′ 03 FWHM), so that we were able to extract only one-dimensional spectra for the combined regions (1+2) and (3+4). The one-dimensional spectra from the low-resolution long-slit spectrum of Tol 65 were extracted within an aperture of 1 ′′ × 1 ′′ . In all other cases, the spectra were extracted within an aperture of 2 ′′ × 1 ′′ . The emission line fluxes were measured with the IRAF SPLOT routine using Gaussian profile fitting. The errors of the line fluxes are defined by the total photon counts in each line and are derived from the non-fluxcalibrated spectra. They have been propagated in the calculations of the elemental abundance errors. Fluxes have been corrected for underlying stellar absorption (for hydrogen lines) and interstellar extinction using the observed Balmer decrement, following the procedure described by Izotov et al. (1994 Izotov et al. ( , 1997a . This is done by minimizing the deviations of the hydrogen emission line fluxes corrected for extinction and underlying absorption, from their theoretical values. All non-blended hydrogen emission lines were used. The Whitford (1958) reddening law was adopted.
3.1. Emission-line fluxes 3.1.1. High-resolution spectra
The spectrum of the brightest region 1 of Tol 1214-277 was obtained with slit #3 (Fig. 1) , oriented roughly perpendicular to the major axis of the galaxy. It is shown in Fig. 2 . The spectrum is dominated by very strong emission lines, reflecting the ongoing star formation activity. Because of the high signal-to-noise ratio and the high spectral resolution, several weak permitted and forbidden nebular emission lines are present in the spectrum. The emission lines Table 2 .
The high resolution spectra of regions 1+2 and 3+4 in Tol 65 were obtained with slit #6 (Fig. 1 ) oriented along the chain of star-forming regions in the northern part of the galaxy and are shown, respectively, in Fig. 3 and 4. As for the spectrum of region 1 in Tol 1214-277, they are characterised by strong emission lines. However, the emission lines of the high ionization ions, except for the He ii λ4686 emission line, are not present in the spectra of these regions implying milder ionizing radiation as compared to Tol 1214-277. The corrected fluxes I(λ)/I(Hβ) and the equivalent widths EW of emission lines together with the extinction coefficient C(Hβ), the absolute flux F (Hβ) of the Hβ emission line and the equivalent width EW (abs) of hydrogen absorption lines for regions 1+2 and 3+4 of Tol 65 are listed in Table 2 . Note that the flux of the He ii λ4686 emission line relative to Hβ is stronger in the more evolved starbursts of regions 3+4, with lower equivalent width of Hβ, as compared to the younger bursts in regions 1+2.
We derive a redshift z = 0.02603 ± 0.00008 for region 1 in Tol 1214-277 using the 44 brightest emission lines. As for Tol 65, redshifts z = 0.00974 ± 0.00010 for regions 1+2, using the 40 brightest lines, and z = 0.00966 ± 0.00010 of regions 3+4, using the 29 brightest lines, are obtained.
Low-resolution spectra
We show in Fig. 5 the low-resolution spectra of regions 1 and 2 in Tol 1214-277 obtained during the two 1999 and 2000 runs, with slit #1 (Fig. 1) oriented along the major axis of the galaxy. The corrected fluxes and equivalent widths of the emission lines are shown in Table 3 . As in the case of the high-resolution spectra, the highionization He ii λ4686, λ5411 and [Fe v] λ4227 emission lines were also detected in region 1. The low spectral resolution precludes flux measurement of the [S iii] λ6312 emission line, blended with the [O i] λ6300 emission line. Likewise, the [N ii] λ6583 emission line is blended with Hα. The [N ii] λ6583 fluxes in the spectra of region 1 were therefore measured by setting the continuum at the top of the wing of the Hα emission line. Region 2 is characterised by a blue spectrum, however only a few strongest emission lines with low equivalent widths are detected. The temperature-sensitive [O iii] λ4363 emission line is not seen, precluding a reliable abundance determination.
We show the four spectra of regions 1 to 4 in Tol 65 in Fig. 6 . The corrected fluxes and equivalent widths of emission lines are shown in Table 4 . Note that the observed Hα/Hβ flux ratios in regions 3 and 4 are lower than the theoretical recombination value. This likely reflects uncertainties in the flux calibration of the Tol 65 spectrum. Therefore, for regions 3 and 4 we set the extinction coefficient C(Hβ) = 0. The high spatial resolution allows to identify more accurately the regions with He ii λ4686 emission. It is seen from Table 4 that the He ii λ4686/Hβ flux ratio is small in region 1 and much larger in region 4. No He ii emission is detected in regions 2 and 3. Hence, the ionization radiation is the hardest in region 4.
Heavy element abundances
To derive element abundances, we adopted a two-zone photoionized H ii region model (Stasińska 1990 ) including a high-ionization zone with temperature T e (O iii), and a low-ionization zone with temperature T e (O ii). The electron temperature T e (O iii) is derived from the [O iii]λ4363/(λ4959+λ5007) ratio using a five-level atom model. That temperature is used for the derivation of the He + , He +2 , O +2 , Ne +2 and Ar +3 ionic abundances. T e (O ii) is obtained from T e (O iii) using the relation given in Izotov et al. (1994) , based on a fit to the photoionization models of Stasińska (1990 Garnett (1992) .
The oxygen abundance is derived as
where
Total abundances of other heavy elements were computed after correction for unseen stages of ionization, as described in Izotov et al. (1994) , Thuan et al. (1995) and Guseva et al. (2003) .
High-resolution spectra
The heavy element abundances obtained from the highresolution spectra of region 1 in Tol 1214-277 (slit #3) and of regions 1+2 and 3+4 in Tol 65 (slit #6) are shown in Table 5 . We also show in this Table the electron temperatures T e (O iii), T e (O ii), and T e (S iii), the electron number density N e (S ii) and N e (He ii), and the ionization correction factors ICF used for the abundance determination.
The oxygen abundances of Tol 1214-277 and Tol 65 are very similar. They are in general agreement with those obtained in previous studies.
The high spectral resolution allows us to determine the nitrogen abundance with great accuracy because the [N ii] λ6583 emission line is not blended with Hα. The nitrogen-to-oxygen abundance ratios log N/O = -1.60 --1.64 obtained here agree well with those found by Izotov et al. (2001a) , but differ significantly from the value obtained by Pagel et al. (1992) . For Tol 1214-277, Pagel et al. (1992) derived a higher value, log N/O = -1.46 ± 0.06, while, for Tol 65, they found log N/O = -1.81 ± 0.15, lower than the mean for the most metal-deficient BCDs . Our new determination of the N/O abundance ratio in these two BCDs supports the finding by Thuan et al. (1995) and that log N/O for BCDs with 12 + log O/H < ∼ 7.60 lies in a narrow range, with a mean value of -1.60.
In Fig. 7 we compare several heavy element-to-oxygen abundance ratios determined from the high-and lowresolution spectra for Tol 1214-277 (filled stars) and Tol 65 (filled squares) with those derived for a sample of 93 BCDs by , Lipovetsky et al. (1999) and Guseva et al. (2003) Fig. 7f ) further supports that trend. Such a trend can be explained by a larger Fe depletion onto dust in galaxies with larger oxygen abundance. 
Low-resolution spectra
The heavy element abundances obtained from the lowresolution spectra, together with the adopted electron temperatures, electron number densities and ionization correction factors, are shown in Table 6 for region 1 in Tol 1214-277, observed in 1999 and 2000 at slit position #1, and regions 1 to 4 in Tol 65, observed in 1999 at slit position #4. The oxygen abundance for region 1 in Tol 1214-277 derived from the low-resolution observations is very similar to that obtained from the high-resolution observations (Table 5 ). The other heavy element abundances are also in good agreement. The oxygen abundance for regions 1 -4 in Tol 65 derived from the low-resolution spectra is slightly lower than that found for regions 1+2 and 3+4 from the high-resolution spectra. The agreement between other heavy element abundances is good.
Helium abundance
He emission-line strengths in the high-and low-resolution spectra of region 1 in Tol 1214-277 and regions 1-4 in Tol Table 4 . Corrected fluxes and equivalent widths of the emission lines in the low-resolution spectra of the brightest H ii regions in Tol 65 (slit #4). Smits (1996) .
The helium mass fraction was calculated as
where y = y + + y +2 is the number density of helium relative to hydrogen (Pagel et al. 1992 ).
The main mechanisms causing deviations of the observed He i emission line fluxes from their theoretical values are collisional and fluorescent enhancement. In order to correct for these effects, we have adopted the procedure, discussed in more detail in Izotov et al. (1994 Izotov et al. ( , 1997a and Izotov & Thuan (1998) . The singly ionized helium abundance y + and He mass fraction Y is obtained for each of the three He i λ4471, λ5876 and λ6678 lines. We then derive the weighted mean y + of these three determinations, the weight of each line being scaled to its intensity. The obtained ionic and total He abundances (y + , y +2 , y) and Table 5 . Physical conditions and element abundances derived from the high-resolution spectra of the brightest H ii regions of Tol 1214-277 (slit #3) and Tol 65 (slit #6). Tables 5 and 6 . In general, they are consistent with the He abundances found by Izotov et al. (2001a) from the Keck observations of both BCDs. They are also consistent with the primordial helium mass fraction Y p = 0.244 -0.245 obtained by Izotov & Thuan (1998) and . An exception is the He mass fraction Y determined from the high-resolution spectrum of regions 1+2 in Tol 65, which is lower (Table 5) . However, at the 95% confidence level, it is consistent with other determinations of Y in Tol 65. Table 6 . Physical conditions and element abundances derived from the low-resolution spectra of the brightest H ii regions of Tol 1214-277 (slit #1) and Tol 65 (slit #4). 
High-ionization emission lines in Tol 1214-277
Several emission lines of the high-ionization ions are detected in the high-resolution spectrum of Tol 1214-277 (Table 2, Fig. 2 ). The presence of these lines implies the existence of a substantial ionizing radiation field with λ < ∼ 228Å (equivalent to photon energies > ∼ 4 Ryd) in the brightest H ii region 1. In addition to confirming the findings of previous papers such as [Fe v] λ4227 and strong He ii λ4686 emission, we detect here also emission lines of Ne iv (the ionization potential of Ne +3 is 4.664 Ryd), Fe vi (the ionization potential of Fe +5 is 5.513 Ryd) and Fe vii (the ionization potential of Fe +6 is 7.281 Ryd). The large difference in the ionization potentials of these different ions allows in principle to determine the slope of the hard radiation spectrum.
To constrain the nature of the hard ionizing radiation in Tol 1214-277, we compare our observations with a spherically symmetric ionization-bounded H ii region model calculated with the CLOUDY94 code (Ferland 1996; Ferland et al. 1998) for the physical conditions of the brightest H ii region. The input parameters are the element abundances from Table 5 and the flux of ionizing photons Q H (in s −1 ) at λ912Å as determined from the Hβ emission line luminosity L(Hβ). Because the spectrum of Tol 1214-277 is not properly flux-calibrated, we adopt log Q H = 52.7 from . As source of ionizing radiation, we chose to use the hottest CoStar stellar atmosphere model F1, with a heavy element mass fraction Z = 0.004 (Z ⊙ /5) (the lowest Z available for the CoStar models) and an effective temperature T eff = 54000K (Schaerer & de Koter 1997) . This model predicts harder radiation for λ < ∼ 228Å as compared to Kurucz (1979) 's stellar atmosphere models. λ4658 respectively ∼ 500 and ∼ 10 5 times lower than the ones observed. The disagreement between predicted and observed emission line fluxes increases for ions of higher ionization degree. This implies that the spectrum of hard radiation for energies > 4 Ryd in Tol 1214-277 increases more steeply at higher energies, as compared to the predictions of the CoStar models. The disagreement between the observed and predicted fluxes and flux ratios is not likely to diminish significantly if models with the lower Tol 1214-277 ionized gas metallicity are used, because log Q He + /Q H is nearly constant for main-sequence stellar population models with Z > ∼ Z ⊙ /50 (Schaerer 2002 (Schaerer , 2003 . Here Q He + is the flux of ionizing photons with λ ≤ 228Å (≥ 4 Ryd). In principle, it is possible to reproduce the observed He ii λ4686 and [Ne iv] λ4725 emission line fluxes by assuming that the massive stars in the ionizing cluster of Tol 1214-277 have the very low metallicity, of Z < ∼ 10 −7 . However, the predicted equivalent widths of Hβ and Lyα emission lines in such models (Schaerer 2002 (Schaerer , 2003 are several times larger than those observed (Table 2; Thuan & Izotov 1997 , Lipovetsky et al. (1999) and Guseva et al. (2003) .
lines. This suggests that an additional compact source of X-ray emission is likely to be present in the brightest H ii region of Tol 1214-277. Fast shocks with velocities of ∼ 400 -500 km s −1 (Dopita & Sutherland 1996) would reproduce both the He ii and Fe vii emission. High mass X-ray binary systems are also possible sources of X-ray emission.
We now estimate the X-ray luminosity needed to account for the high-ionization lines. Using the value of Q H derived from the observations, we scale the spectral energy distribution of stellar atmosphere model F1 to fit the line fluxes of the low-ionization ions. Adopting a multiplicative factor of 10 5 , required to bring the ionizing radiation fluxes at λ ∼ 100Å (∼ 7 -8 Ryd) of the CoStar models to the level of the observed fluxes of the Fe vii ions, we find that the X-ray luminosity of the ionizing cluster should be as high as 10 39 -10 40 erg s −1 , in agreement with the conclusions of who discovered unusually strong [Ne v] λ3426 emission in the spectrum of Tol 1214-277. We note also that Thuan et al. (2004) using Chandra observations have found in the two most metal-deficient BCDs known, I Zw 18 and SBS 0335-052, X-ray point sources with 0.5 -10 Kev luminosities in the range 1.3 - Table 8 . Parameters of the emission lines in the spectra of galaxies in the fields of Tol 1214-277 and Tol 65. 
× 10
39 erg s −1 , just the range of X-ray luminosities predicted by our scaling argument.
Emission-line galaxies in the fields of Tol 1214-277 and Tol 65
One of the aims of this study was the search for emissionline companion galaxies of Tol 1214-277 and Tol 65. For this we use spectroscopic observations with different slit orientations (slits #1 -#6 in Table 1 and Fig. 1 ), chosen to go through extended sources with irregular morphology and/or blue colour, as seen on deep VLT images of the fields around Tol 1214-277 and Tol 65 Papaderos et al. 1999) . We found in total four emission-line galaxies in the field of Tol 1214-277 and four emission-line galaxies in the field of Tol 65. These galaxies are labeled in Fig. 1 , and their equatorial coordinates at epoch J2000.0 are given in Table 7 , along with the coordinates of Tol 1214-277 and Tol 65. Note that the galaxies g2 and g3 correspond to the galaxies G 2 and G 3 discussed by Fricke et al. (2001) , and the galaxy g5 corresponds to the galaxy G 1 in Papaderos et al. (1999) .
The spectra of the emission-line galaxies in the fields of Tol 1214-277 and Tol 65 are shown respectively in the left and right panels of Fig. 8 . In each spectrum, except for that of galaxy g4 (Fig. 8d) , several emission lines are detected, most often the [O ii] λ3727, Hβ λ4861, [O iii] λ4959, λ5007 lines. In the spectrum of g4, only one emission line is present. We identify the line to be [O ii] λ3727, as the continuum longward of this emission line increases, as seen in the spectra of several other galaxies in Fig. 8 . Note also that the spectrum of g1 is contaminated by the emission lines of Tol 1214-277.
In Table 8 we show the rest-frame and observed wavelengths, fluxes and equivalent widths of the lines in the emission-line galaxies, and redshifts, derived for each line. Note that, despite the noisy spectra, the redshifts derived from different emission lines in the same galaxy are in very good agreement.
All emission-line galaxies in the fields of Tol 1214-277 and Tol 65 except for galaxy g2, are more distant background galaxies with redshifts ranging from ∼ 0.1 to ∼ 0.7. In particular galaxy g5, suggested by Papaderos et al. (1999) to be a low-surface-brightness companion galaxy of Tol 65, is in fact a background galaxy.
The only companion galaxy to Tol 1214-277 is g2. Its spectrum is characterized by a flux increase to the blue and two weak emission lines, [O iii] λ5007 and Hα, with the same redshift as Tol 1214-277. The projected linear distance between Tol 1214-277 and g2 is 14.5 kpc.
Tol 1214-277 is not unique among the most metaldeficient BCDs in having a companion galaxy. Such companions are also seen for other very metal-deficient BCDs such as SBS 0335-052 (Pustilnik et al. 1997 ) and HS 0822+3542 (Pustilnik et al. 2003) at projected distances of ∼ 22 kpc and ∼ 11 kpc, respectively. VLA 21 cm observations of SBS 0335-052 (Pustilnik et al. 2001) reveal that the BCD and its companion are embedded in a large cloud of neutral gas implying a common origin. It would be interesting to carry out such H i VLA observations for Tol 1214-277 to check whether the BCD and its companion galaxy are also part of the same system.
Conclusions
Our main conclusions from the VLT spectroscopic study of the blue compact dwarf (BCD) galaxies Tol 1214-277 and Tol 65 and the fields around these galaxies may be summarized as follows:
1. The oxygen abundances 12 + log O/H in the brightest regions of Tol 1214-277 and Tol 65 derived from highresolution spectra are, respectively, 7.55 ± 0.01 and 7.54 ± 0.01, or ∼ Z ⊙ /24. These values are in good agreement with previous determinations by Fricke et al. (2001) and Izotov et al. (2001a) . The high spectral resolution allows to separate the [N ii] λ6583 emission line from the strong Hα emission line and reliably determine the nitrogen abundance. We find log N/O = -1.64 ± 0.03 and -1.60 ± 0.02 respectively, in agreement with previous determinations by Izotov et al. (2001a) , and consistent with the mean value of log N/O = -1.60 obtained by for very metal-deficient BCDs with 12 + log O/H < 7.6.
2. The He mass fraction derived for several regions in Tol 1214-277 and Tol 65 is in the range Y = 0.242 -0.250, consistent with the values obtained by Izotov et al. (2001a) for both galaxies, and with the primordial He mass fraction Y p = 0.244 -0.245 obtained by Izotov & Thuan (1998 and . An exception is the He mass fraction Y = 0.237 derived for regions 1 + 2 in Tol 65 because of likely contamination by underlying stellar He i absorption. However, at the 95% confidence level, this value is consistent with other determinations of the He abundance in Tol 65.
3. Strong He ii λ4686 emission, with an intensity as high as 5% of that of the Hβ emission line, and the high ionization line [Fe v] λ4227 are seen in the spectrum of Tol 1214-277, confirming previous findings by Fricke et al. (2001) and Izotov et al. (2001a) . Additionally, weak [Ne iv] λ4725, [Fe vi] λ5146, λ5177, [Fe vii] λ5721, λ6087 emission lines are detected. This implies the presence of intense Xray emission in Tol 1214-277. In particular, to produce the observed [Fe vii] emission line fluxes and assuming that the X-ray sources are located in the compact region, the X-ray luminosity of the brightest H ii region in Tol 1214-277 should be as high as 10 39 -10 40 erg s −1 . 4. We find four emission-line galaxies in the field of Tol 1214-277, and four emission-line galaxies in the field of Tol 65. Seven of these galaxies are background starforming galaxies with redshifts in the range 0.1 -0.7. One emission-line galaxy in the field of Tol 1214-277 has the same redshift as the BCD and is likely a companion galaxy at a projected distance of ∼ 14.5 kpc.
